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DESCRIPTION " 
HAND DRYING APPARATUS 

5 TECHNICAL FIELD 

[0001] The present invention relates to a hand drying 

apparatus that sanitarily dries wet hands after being 
washed by ejecting high-speed airflows. 

10 BACKGROUND ART 

[0002] Hand drying apparatuses that perform sanitary 

hand drying have been developed. These hand drying 
apparatuses blow moisture off by ejection of high-speed 
airflows to dry wet hands after being washed without wiping 

15 the hands with a towel or handkerchief. These types of 
hand drying apparatuses use kinetic energy of the high- 
speed airflows to blow moisture adhering to hands off. 
Therefore, collisions between opposite jet flows cause 
turbulence and produce noise. 

20 [0003] In the technology disclosed in Patent Document 1, 

one nozzle is provided with slit-shaped ejecting holes and 
an opposite nozzle is provided with circular ejecting holes 
roughly arranged in respective lines. Therefore, 
turbulence caused by collisions between the opposite jet 

25 flows is reduced, thereby suppressing noise. 

[0004] Patent Document 1: Japanese Patent Application 

Laid-Open No. 2001-104212 

DISCLOSURE OF INVENTION 
30 PROBLEM TO BE SOLVED BY THE INVENTION 

[0005] According to the Patent Document 1, although 

turbulence caused by collisions between jet flows can be 
reduced, circular jet flows having lower drying efficiency 
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than slit-shaped jet flows are used on one side. Therefore, 
drying performance for palms and backs of hands becomes low, 
resulting in loss of usability. 

[0006] The present invention has been devised in view of 

5 the circumstances, and an object thereof is to obtain a 
hand drying apparatus that can prevent noise without 
employing a complicated construction and realize high 
drying performance and excellent usability. 

10 MEANS FOR SOLVING PROBLEM 

[0007] To solve the above problems and to achieve the 

above objects, according to an aspect of the present 
invention, a hand drying apparatus includes a main body box 
case that has a hand inserting portion formed in a concave 

15 shape at an upper portion; a high-pressure airflow 

generator that generates high-pressure airflows and is 
included in the main body box case; and a front side air 
nozzle and a back side air nozzle that eject the high- 
pressure airflows generated by the high-pressure airflow 

20 generator into the hand inserting portion and face each 

other, wherein the front side air nozzle and the back side 
air nozzle are formed by a plurality of slit-shaped 
ejecting holes arranged in a line, respectively, and both 
or any one of lengths and arranging intervals of the slit- 

25 shaped ejecting holes is different between a front side and 
a back side. 

[0008] According to another aspect of the present 
invention, a hand drying apparatus includes a main body box 
case that has a hand inserting portion formed in a concave 
30 shape at an upper portion; a high-pressure airflow 

generator that generates high-pressure airflows and is 
included in the main body box case; and a front side air 
nozzle and a back side air nozzle that eject the high- 
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pressure airflows generated by the high-pressure airflow 
generator into the hand inserting portion and face each 
other, wherein the front side air nozzle and the back side 
air nozzle are formed by a plurality of slit-shaped 
5 ejecting holes arranged in a line, respectively, and the 

slit-shaped ejecting holes on a front side are formed to be 
longer than the slit-shaped ejecting holes on a back side 
so that regions with different lengths where high-pressure 
airflows facing each other collide are formed on both sides 

10 of a region where the high-pressure airflows do not collide. 
[0009] According to still another aspect of the present 

invention, a hand drying apparatus includes a main body box 
case that has a hand inserting portion formed in a concave 
shape at an upper portion; a high-pressure airflow 

15 generator that generates high-pressure airflows and is 

included in the main body box case; and a front side air 
nozzle and a back side air nozzle that eject the high- 
pressure airflows generated by the high-pressure airflow 
generator into the hand inserting portion and face each 

20 other, wherein the front side air nozzle and the back side 
air nozzle are formed by a plurality of slit-shaped 
ejecting holes arranged in a line, respectively, and an 
arranging interval of the slit-shaped ejecting holes on a 
front side are formed to be shorter than an arranging 

25 interval of the slit-shaped ejecting holes on a back side 
so that regions with different lengths where high-pressure 
airflows facing each other collide are formed on both sides 
of a region where the high-pressure airflows do not collide. 

30 EFFECT OF THE INVENTION 

[0010] According to the hand drying apparatus of the 

present invention, the front side air nozzle and the back 
side air nozzle are formed by a plurality of slit-shaped 
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ejecting holes arranged in a line, respectively, and both 
or any one of lengths of the slit-shaped ejecting holes and 
arranging intervals of the slit-shaped ejecting holes is 
different between the front side and the back side. 
5 Accordingly, it is possible to obtain a hand drying 
apparatus that can prevent noise without employing a 
complicated construction and realize high drying 
performance and excellent usability. 

[0011] According to another aspect of the present 

10 invention, the front side air nozzle and the back side air 
nozzle are formed by a plurality of slit-shaped ejecting 
holes arranged in a line, respectively, and the slit-shaped 
ejecting holes on the front side are formed to be longer 
than the slit-shaped ejecting holes on the back side so 
15 that regions with different lengths where high-pressure 

airflows facing each other collide are formed on both sides 
of a region where the high-pressure airflows do not collide. 
Accordingly, without employing a complicated construction, 
noise can be prevented, drying performance and usability 
20 are improved, and a palm and a back of a hand can be dried 
in a balanced manner. 

[0012] According to still another aspect of the 

invention, the front side air nozzle and the back side air 
nozzle are formed by a plurality of slit-shaped ejecting 

25 holes arranged in a line, respectively, and the arranging 
interval of the slit-shaped ejecting holes on the front 
side are formed to be shorter than the arranging interval 
of the slit-shaped ejecting holes on the back side so that 
regions with different lengths where high-pressure airflows 

30 facing each other collide are formed on both sides of a 
region where the high-pressure airflows do not collide. 
Therefore, without employing a complicated construction, 
noise can be prevented, drying performance and usability 
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are improved , and a palm and a back of a hand can be dried 
in a balanced manner. 

BRIEF DESCRIPTION OF DRAWINGS 
5 [0013] Fig. 1 is a perspective view of a hand drying 

apparatus according to an embodiment; 

Fig. 2 is a front view of the entire construction of 
air nozzles of the hand drying apparatus according to the 
embodiment ; 

10 Fig. 3 is a sectional view of a construction of slit- 

shaped ejecting holes of the hand drying apparatus 
according to the embodiment; 

Fig. 4 is a conceptual view of motions of colliding 
jet flows in a conventional technology; 

15 Fig. 5 is a conceptual view of motions of colliding 

jet flows of the hand drying apparatus according to the 
embodiment ; 

Fig. 6 is a conceptual view of an arrangement of film- 
like jet flows according to the embodiment; 
20 Fig. 7 is a conceptual view of motions of colliding 

jet flows; 

Fig. 8 depicts waveform charts of pressures and noises 
in the conventional technology; 

Fig. 9 is a conceptual view of an arrangement of film- 
25 like jet flows of the hand drying apparatus according to 
the embodiment; and 

Fig. 10 depicts waveform charts of pressures and 
noises of the hand drying apparatus according to the 
embodiment . 

30 

EXPLANATIONS OF LETTERS OR NUMERALS 
[0014] 1 Main body box case 

2 High-pressure airflow generator 
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3 Hand inserting portion 

4 Hand inserting port 

5 Drying space 

6 Air nozzle 
6a Air nozzle (front side) 
6b Air nozzle (back side) 

7 Slit ejecting hole 

7a Slit-shaped ejecting hole (front side) 

7b Slit-shaped ejecting hole (back side) 

8a, 8b Film-like jet flow (high-speed airflow) 

9 Hand detection sensor 

10 Concave portion 

11 Convex portion 

12 Region where opposite jet flows do not collide 
13 , 14 Region where opposite jet flows collide 

(pressure fluctuation portion) 

15 Wall face flow 

16 Stagnation region 
20 Drain tank 
50 Circular hole 

BEST MODE(S) FOR CARRYING OUT THE INVENTION 

[0015] Exemplary embodiments of a hand drying apparatus 

according to the present invention are explained in detail 
25 below based on the drawings. Note that the present 
invention is not limited by these embodiments. 
[0016] An embodiment of the present invention is 

explained with reference to Fig. 1 to Fig. 10. Fig. 1 
shows an external appearance of a hand drying apparatus of 
30 the present embodiment. As shown in Fig. 1, this hand 

drying apparatus has a main body box case 1 that forms an 
outer sheath, having a hand inserting portion 3 on an upper 
portion. On an upper side of the main body box case 1, the 
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hand inserting portion 3 is formed, which is a concave 
space formed by a hand inserting port 4 and a drying space 
5 continued to the hand inserting port 4. The hand 
inserting portion 3 has a sink shape that is open at both 
5 sides and deep and inclined so that hands can be inserted 
and pulled out in a diagonally vertical direction, while 
both hands are aligned within a plane. 

[0017] Inside the main body box case 1, a high-pressure 

airflow generator 2 is installed. High-pressure airflows 

10 generated by the high-pressure airflow generator 2 are 

guided to air nozzles 6a and 6b provided on a front wall 
face and a back wall face of the hand inserting portion 3 
via an air duct (not shown) bifurcated to a front side and 
a back side of the hand inserting portion 3. In this hand 

15 drying apparatus, high-speed airflows are ejected from 
these opposite air nozzles 6a and 6b into the hand 
inserting portion 3 to blow moisture adhering to hands 
inserted in the hand inserting portion 3 into the drying 
space 5. The blown-off moisture is collected by a drain 

20 receptacle having an inclined bottom in the concave space, 
and the collected water is stored in a drain tank 20 via a 
drain outlet (not shown) and a cesspipe (not shown) , at an 
inclined lower end. The drain tank 20 is detachably 
attached to the main body box case 1, and is provided with 

25 a detachable cover. 

[0018] The high-pressure airflow generator 2 includes a 

direct current (DC) brushless motor (or a normal commutator 
motor or an induction motor) , a drive circuit that drives 
this motor, and a turbo fan that is rotated by the DC 

30 brushless motor. In this embodiment, the high-pressure 
airflow generator 2 is attached below the hand inserting 
portion 3 of the main body box case 1, and is automatically 
driven by a control circuit (not shown) . The air inlet 
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side of the high-pressure airflow generator 2 faces an 
intake passage provided inside the main body box case 1 so 
as to suck in air from outside via an air inlet port at the 
end of the intake passage. 
5 [0019] A hand detection sensor 9 is provided on the wall 

face forming the drying space 5. Based on a detection 
signal of the hand detection sensor 9, presence of a hand 
inserted in the drying space 5 via the hand inserting 
portion 3 is detected. The detection signal of the hand 

10 detection sensor 9 is inputted into the control circuit 
equipped with a microcomputer. When the control circuit 
judges that a hand has been inserted, the high-pressure 
airflow generator 2 is energized to make high-speed 
airflows to blow out from the air nozzles 6a and 6b. 

15 [0020] In this hand drying apparatus, when both hands 

are inserted up to the vicinity of the wrists into the hand 
inserting portion 3 via the hand inserting port 4 while the 
hands are naturally aligned, the hand detection sensor 9 
detects the hands. The high-pressure airflow generator 2 

20 starts in response to processing of the control circuit. 
High-speed airflows 8a and 8b are blown into the hand 
inserting portion 3 from the air nozzles 6a and 6b and hit 
the palms and backs of the inserted hands to blow moisture 
adhering to the hands toward the bottom side of the hand 

25 inserting portion 3. Furthermore, by vertically moving the 
hands within the hand inserting portion 3 , waterdrops 
adhering to the entire hands is completely removed so that 
the hands are dried. After drying the hands, when the 
hands are completely pulled out from the hand inserting 

30 portion 3, the hand detection sensor 9 detects this and the 
high-pressure airflow generator 2 stops. Waterdrops blown 
off from the hands adhere to the inner wall face of the 
hand inserting portion 3, but successively flow down to the 
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bottom via the drain port and the cesspipe and are then 
stored in the drain tank 20. 

[0021] Next, the air nozzles 6a and 6b that are main 
parts of the present embodiment are explained in detail 
5 with reference to Fig. 2 and Fig. 3. Fig. 2 is a 

conceptual front view from the front side of the air nozzle 
6a on the front side and the air nozzle 6b on the back side 
disposed oppositely to each other. Both the air nozzles 6a 
and 6b of the present embodiment have a plurality of slit- 

10 shaped ejecting holes 7a and 7b arranged in a line, 

respectively, at both the front side and the back side. In 
this case, a line form bent at the center is employed. The 
slit-shaped ejecting holes 7a and 7b are inclined downward 
so that the high-speed airflows 8a and 8b are ejected 

15 slightly downward. 

[0022] The air nozzle 6a on the front side and the air 

nozzle 6b on the back side are formed so that, as shown in 
Fig. 2, lengths La of the slit-shaped ejecting holes 7a on 
the front side and lengths Lb of the slit-shaped ejecting 

20 holes 7b on the back side are different, and arranging 

intervals Ca between the slit-shaped ejecting holes 7a on 
the front side and arranging intervals Cb between the slit- 
shaped ejecting holes 7b on the back side are different. 
In this case, the lengths of the slit-shaped ejecting holes 

25 are set so as to satisfy La>Lb, and the arranging intervals 
of the slit-shaped ejecting holes are set so as to satisfy 
Ca<Cb. At the air nozzle 6a on the front side, the lengths 
La and the arranging intervals Ca of the slit-shaped 
ejecting holes 7a are the same, and at the air nozzle 6b on 

30 the back side, the lengths Lb and the arranging intervals 
Cb of the slit-shaped ejecting holes 7b are the same. 
[0023] Fig. 3 is a sectional view of one slit-shaped 

ejecting hole 7a or 7b. On the inner side of the wall face 
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forming the slit-shaped ejecting holes 7, a plurality of 
concave portions 10 (and convex portions 11) extending in 
the airflow directions are formed, and these generate small 
turbulence of the airflows. In this case, as shown in Fig. 
5 3 , on the inner side of the upper and lower wall faces 
forming the slit-shaped ejecting holes 7, a plurality of 
concave portions 10 and convex portions 11 are formed. 
[0024] To blow moisture adhering to the hands off, it is 

more advantageous that jet flows intensively act on the 

10 hand surfaces. It is generally known that the force of the 
jet flows can be evaluated based on their momentum, that is, 
the product of the air density, flow volume, and flow 
velocity. However, the force of colliding jet flows 
immediately after colliding with the hands directly acts on 

15 the moisture adhering to the hands. As shown in Fig. 4, 
when the nozzles are formed by a plurality of circular 
holes 50 arranged in line, the colliding jet flows ejected 
from the circular holes 50 become wall face flows 15 that 
radially spread, so that the colliding jet flows further 

20 collide with adjacent wall face flows 15 and forms a large 
stagnant region 16. In this stagnant region 16, a force 
that makes the moisture adhering to the hands to be held on 
the hands acts, so that moisture streaks remain in the 
moving direction of hands when the hands are inserted or 

25 pulled out. 

[0025] On the other hand, at the slit-shaped ejecting 

holes 7, in order to prevent deformation of nozzles due to 
internal pressure and suppress turbulence inside the 
nozzles, it is typical to properly divide the length of the 

30 ejecting holes 7. As a dividing method, a plurality of 

separate nozzles is formed or ribs to become partitions are 
installed inside a single nozzle, and both cases have 
equivalent effects. In the case of colliding jet flows 
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obtained by using the divided slit-shaped ejecting holes 7 
as shown in Fig. 5 f wall face flows 15 perpendicular to the 
length of the ejecting holes are formed. This is because 
the streams of the airflows in the longitudinal direction 
5 of the ejecting holes are regulated. The wall face flows 
15 are formed in the longitudinal direction only at the 
longitudinal ends, where they are not regulated. Therefore, 
in the case of the slit-shaped ejecting holes 7 , the 
stagnation region 16 generated between the adjacent 

10 ejecting holes is much smaller compared to in the case of 
the circular holes 50. As a result, a smaller amount of 
moisture remains on the hands compared to in the case of 
the circular holes 50, realizing high drying efficiency. 
[0026] However, in the case where the slit-shaped 

15 ejecting holes 7 face each other, as shown in Fig. 6, when 
film-like jet flows 8a and 8b ejected from the slit 
injecting holes 7 collide forthrightly inside the hand 
inserting portion 3, turbulence at the collisions point and 
loud noise due to turbulence occur. As shown in Fig. 7, 

20 when the jet flows 8a and 8b collide at a slight angle, in 
particular, at the upper side of the collisions point, one 
air flow is significantly bent and split, and causes a 
momentum change according to the bending angle, so that a 
jet stream force that strongly pushes the other stream back 

25 is generated. Once the streams are pushed back, the 

streams undergo a balanced state, and are turned toward the 
opposite direction. This series of self-excited vibrations 
become a pressure fluctuation, fluctuate the split streams 
below the collisions point, propagate to the entirety of 

30 the film-like jet flows shown in Fig. 6, and cause large- 
scale turbulence having jet stream lengths and a pressure 
fluctuation. Since the pressure fluctuation produces loud 
noise, this makes users uncomfortable. If the fluctuation 
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becomes larger in scale, the pressure fluctuation 
propagates in jet stream directions inside the jet flows 
and may reach the high-pressure airflow generator 2 via the 
air nozzle 6 on the upstream side. In this case, the 
5 pressure to be discharged from the high-pressure airflow 
generator 2 also fluctuates. Therefore, this fluctuation 
links to the collisions point of the jet stream from the 
air nozzle 6, forms a feedback loop over the entirety of 
the discharge system, and may cause pulsatory motion 
10 involving a large-scale pressure fluctuation and damage the 
high-pressure airflow generator 2 . 

[0027] Particularly, as shown in Fig. 6, when the 

lengths of the slit-shaped ejecting holes 7a and 7b facing 
each other are La=Lb and are equal between adjacent holes, 
15 and the arranging intervals of the slit-shaped ejecting 

holes 7a and 7b are Ca=Cb, as shown in Fig. 8, the pressure 
waveform is amplified and uncomfortable noise with high 
peaks occur. 

[0028] In order to restrain the pressure fluctuation, in 

20 the present embodiment, as described above, the slit-shaped 
ejecting holes 7 are formed so that the lengths La of the 
slit-shaped ejecting holes 7a on the front side and the 
lengths Lb of the slit-shaped ejecting holes 7b on the back 
side are different, and the arranging intervals Ca between 
25 the slit-shaped ejecting holes 7a on the front side and the 
arranging intervals Cb between the slit-shaped ejecting 
holes 7b on the back side are different. With this 
construction, as shown in Fig. 9, regions 13 and 14 with 
different lengths where facing jet flows collide are formed 
30 on both sides so as to sandwich a region 12 where the 

facing jet flows do not collide. Therefore, the pressure 
fluctuating portions 13 and 14 with shifted phases are 
alternately sandwiched by the regions 12 that have no 
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pressure fluctuations, so that the noise is smoothed and 
occurrence of noise can be restrained, as shown in Fig. 10. 
[0029] In the present embodiment, as described above, 

the length La of the slit-shaped ejecting holes 7a on the 
5 front side is set longer than the length Lb of the slit- 
shaped ejecting holes 7b on the back side. Generally, the 
palm sides of hands have a large amount of moisture in the 
horny layer of the skin, and are therefore more difficult 
to dry than the back sides of hands. Therefore, by 

10 increasing the force of the jet stream on the palm sides, 
the palms and backs of hands can be dried in a balanced 
manner. The air nozzle 6a on the front side faces the palm 
sides of hands, so that when the air nozzle 6a on the front 
side is formed so as to have slit ejecting holes longer 

15 than those of the air nozzle 6b on the back side, the palm 
and back of hands can be dried in a balanced manner. 
However, when the length La of the slit-shaped ejecting 
holes 7a on the front side is set longer than the length Lb 
of the slit-shaped ejecting holes 7b on the back side, as 

20 explained in Fig. 9, it is preferable to form the slit- 
shaped ejecting holes 7a on the front side to be longer 
than the slit-shaped ejecting holes 7b on the back side so 
that the regions 13 and 14 with different lengths where 
high-pressure airflows facing each other collide are formed 

25 on both sides so as to sandwich the region 12 where the 
high-pressure airflows do not collide, thereby obtaining 
the effect of restraining the occurrence of noise. 
[0030] In addition, in the present embodiment, as 

described above, the arranging intervals Ca between the 

30 slit-shaped ejecting holes 7a on the front side is set 

shorter than the arranging intervals Cb of the slit-shaped 
ejecting holes 7b on the back side. When the arranging 
interval between the ejecting holes is formed to be shorter 
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on the front side than on the back side, the jet flows hit 
a wider area of the palm sides, so that the palms and the 
backs of hands can be dried in a balanced manner. 
Preferably, the intervals between the ejecting holes are 
5 set to 1 mm to 3 mm on the front side and 4 mm to 6 mm on 

the back side in terms of both drying performance and noise. 
However, when the arranging intervals Ca between the slit- 
shaped ejecting holes 7a on the front side are set shorter 
than the arranging intervals Cb of the slit-shaped ejecting 

10 holes 7b on the back side, as explained in Fig. 9, it is 

preferable to form the arranging intervals Ca between the 
slit-shaped ejecting holes 7a on the front side to be 
shorter than the arranging intervals Cb between the slit- 
shaped ejecting holes 7b on the back side so that the 

15 regions 13 and 14 with different lengths where high- 
pressure airflows facing each other collide are formed on 
both sides so as to sandwich the region 12 where the high- 
pressure airflows do not collide, thereby obtaining the 
effect of restraining the occurrence of noise. 

20 [0031] Furthermore, in the present embodiment, as shown 

in Fig. 3, a plurality of irregularities are formed inside 
the slit ejecting holes 7. The irregularities actively 
generate small turbulence inside the collision region so as 
to prevent pulsatory motions with the scale of the 

25 collision width in the collisions region. The shape of an 
arrangement for generating the turbulence is not especially 
limited, and it is also possible to form only concave 
portions . 

[0032] Furthermore, in this embodiment, the length La of 

30 the slit-shaped ejecting holes 7a on the front side and the 
length Lb of the slit-shaped ejecting holes 7b on the back 
side are different, and the arranging interval Ca between 
the slit-shaped ejecting holes 7a on the front side and the 
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arranging interval Cb between the slit-shaped injecting 
holes 7b on the back side are different. However, it is 
also possible that only the length La of the slit-shaped 
ejecting holes 7a on the front side and the length Lb of 
5 the slit-shaped ejecting holes 7b on the back side are 
different, or only the arranging interval Ca between the 
slit-shaped ejecting holes 7a on the front side and the 
arranging interval Cb between the slit-shaped ejecting 
holes 7b on the back side are different. 

10 

INDUSTRIAL APPLICABILITY 

[0033] As described above, a hand drying apparatus 

according to the present invention is useful for sanitarily 
drying wet hands after being washed by ejecting high-speed 
15 airflows. 



